APPENDIX C-1:

INJECTION AND MONITORING WELL SCHEMATICS

“CTV lII” STORAGE PROJECT

The following schematics provide depictions of the proposed injection and monitoring wells
associated with CTV Ill project. This includes the well construction details and the type and
location of monitoring equipment withing the wellbore and relative to the geologic storage
complex. Perforations and gross monitoring intervals have been indicated, but actual completion
and monitoring intervals will be confirmed during the pre-operations phase of the project once
the wells have been drilled.

Additionally, schematics of the proposed abandonment configurations of all injection and
monitoring show proposed cement plug depths to ensure confinement and non-endangerment
of USDW. Cement plug descriptions have been provided in tabular format.
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Surface Measurements (w/ alarms on each):

Injection Pressure, Injection Rate, Annular Pressure, Annular Volume

Surface Equipment:

Wellhead Surface Safety Valve (SSV) for automatic shut-off
Commes to Central Control Facility (24-hr monitoring)
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Packer @ 5820

Perforations:
6176’ —701¢’

@ 5260 - 5380’

Depth nt ' Open Hole| Outer Inner welght| Grad Desipn | Thermal Conductivity | Burst | Collapse| Tensile
Epth Intena Diameter |Diameter| Diameter i rade Coupling @ TT°F Strength | Strength| Strength
Casing (feet} ({Inches] | (inches] | [inches] | {lb/ft) (APl fshort or [BTU/ft hr,"F) (psi) Ipsh) [lbf)
leng
threaded)
Conductor 14'-54' 24 20 19134 94 262
| |surface 14" - 600" 175 13.375 12.615 54.5 K-55 Short 262 2,730 1,130 853,240
Inter 14' - 2550 12.25 5675 8.755 435 N-80 Long 2.62 5,330 3,810 | 1065350
] 14'-5780' 180
LangSHring | oon. oo a5 7 5276 26 | oo, | Lone 262 7,240 | 5410 | 503,930
Depth Cuter Inner R Design Burst Collapse | Tensile
. . Weight Grade N
interval | Diameter | Diameter Coupling | Strength | Strength | Strength
Tubing tfeet) finches) | finches) | (Ib/ft) 1API) {short or {psi) {ipsi) Isf)
long
threaded)
4-1/3" 594c" 4.5" 2 116 L-80 CRA Premium 7,780 5,350 267,040
Temperature (DTS)
@ 2500-2520'
: Packer Setting Mominal Casing Outer fnner
H L h
- Packer Tvple and Depth engt Weight Digmeter | diameter
Material
[feet) finches) Kbt} finches) linches)
Permanent Sealbore
Packer, CRA 5920 303 26-32 5.875" 4.00"
Burst Max Casing |Min Casing
Tensile Rating ) Collapse Rating Inner [nner
- Rating . .
H Diameter | Diameter
H flbs) [psi) (iosi) finches) [inches}
H Temperature (DTS) - -
200,000 7,500 7,500 6.376 6.005

Monitoring Interval,
5260’ — 5380’

Confining Lay

Injection Zone

Temperature (DTS),
Injection Pressure Gauge
@ 5910’

er

Figure 1. Injection Well C-1, CO, Injection Schematic
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Cut casing 5’ below GL. Stamp and weld cap.

Backfill and reclaim surface location.

=

well C-1

Plugs Plug 1 Plug 2 Plug 3 Plug 4
Hole Size [in.) 6.275 6.276 6.276 6.276
Bottom of tubing [ft) 7800 5167 2555 39
Lement Volume (sacks) 367 24 29 5
Slurry Volume (bbl} 75.16 4.92 4.92 1.02
Slurry Weight [Ib/gal) 15.8 15.8 15.8 15.8
Topof plug [ft) 5836 5042 2430 14
Bottom of Plug [ft) 7800 5167 2555 35
Type of Cement Class G | Class3 Class G Class G

Method of placement

Balanced Plug, Retainer, or CT Plug

Figure 2. Injection Well C-1, Abandonment Schematic
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Surface Measurements (w/ alarms on each):

Surface Equipment:

Wellhead Surface Safety Valve (SSV) for automatic shut-off
Commes to Central Control Facility (24-hr monitoring)

Injection Pressure, Injection Rate, Annular Pressure, Annular Volume
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Packer @ 5920"

Perforations:
7182' - 7790

f.‘:' Depth Int ' Open Hole| Outer [nner weizht| Grad Design | Thermal Conductivity | Burst | Collapse | Tensile
A
- eptiintera Diameter |Diameter| Diameter €lg tade Cougling @7TF Strength | Strength| Strength
B Casing (feet) {inches) | finches) | (inches) | {tbfft) | [APT) [short or [BTU/ft hr,"F) lpsi) {psf) 1ibf)
fong
N threaded)
;' Conductor 14'-54" 24 20 19124 94 2.62
' Surface 14' - 600 175 13.375 12615 54.5 K-55 Short 262 2730 1,130 853,240
Intermediats 14' - 2550 12.25 2.675 8.755 43.5 HN-80 Long 262 6330 3,810 | 1,065350
Leng-String 14 ',5750 ) 8.5 7 6.275 26 80 Long 262 7240 | 5,410 | 803,930
5760' - 79140 L-80 CRA
Depth Duter Inner ) Design Burst Collapse Tensidle
. . Weight Grade X
Interval | Diameter | Diameter Coupling | 5trength | Strength | Strength
Tubing (feet) finches) {inches) [Ibfft) [#1:00) {short or {psi) [psi) {ibf}
long
threaded)
4-1/2" 5940 4.5" 4" ii6 L-BC CRA Prarm’um 7.780 6,350 267,040
Temperature (DTS)
@ 2500-2520'
H
H
H
¢
H
Packer Setting Nominal Casing Duter Inner
' L ]
‘ _ Packer Wp_e and Depth engt Weight Diameter | diameter
. Material
. [feet) finches) [Ibfft] linches) [inches)
H Permanent Sealbore
H Packer, CRA 5920 30.3 26-32 5.875" 4.co"
.: Burst Max Casing |Min Casing
. Tensile Rating ) Collapse Rating Inner Inner
: Rating . .
Diameter | Biameter
Temperature (DTS) fibs) fosi tosi finches) | linches)
@ 5240' _ 5360' 200,000 7500 7.500 5.276 6.095

Monitoring Interval,
5240' — 5360’

Confining Layer

Temperature (DTS),
Injection Pressure Gauge
@ 5910

Injection Zone

Figure 3. Injection Well C-2, CO, Injection Schematic




Cut casing 5’ below GL. Stamp and weld cap.
Backfill and reclaim surface location.
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well -2
Plugs Plug 1 Plug 2 Plug 3 Plug 4
Haole Size [in.) 8.276 6.276 6.276 6.276
Bottom of tubing (ft) 7860 5143 2559 39
Cement¥olume [sacks) 340 24 24 5

4.000 Slurry Yolume [bbl} 77.83 4.92 4.92 1.02

' Slurry Weight [Ib/gal) 15.8 15.8 15.8 15.8

Top of plug [ft) 5827 5018 2434 14
Bottom of Plug (ft) 7860 5143 2559 39
Type of Cement Class G Class & Class G Class G
Method of placement Balanced Plug, Retainer, or CT Plug
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6,400 —

7,200 ]
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Figure 4. Injection Well C-2, Abandonment Schematic



Surface Measurements (w/ alarms on each):
Injection Pressure, Injection Rate, Annular Pressure, Annular Volume
Surface Equipment:
Wellhead Surface Safety Valve (SSV) for automatic shut-off

MD - _ Commes to Central Control Facility (24-hr monitoring)
VD) — ,
H
M Depth int ' OpenHole| Quter Inney Welght Grad Design | Thermal Conductivity | Burst | Collapse| Tensile
i epih intena Diameter |Diameter| Diameter i rade Loupling @77 °F Strength | Strength| Strength
3 ng fieet) (inches] | {inches) | linches] | {Ib/ft) (AP {short or (BTU/ft hr,°F) Lpsi) {isi) (I
T long
threaded)
700  — Conductor i4' - 54 24 20 16124 94 2.62
Surface 14' - 500’ 175 12.375 12615 545 K-55 Short 262 2730 1,130 853,240
Intermediat; 14' - 2550' 1225 2675 8755 435 N-80 Long 2.62 5330 3,810 | 10652350
. 14' - 5570 L-80
Long-5tring 5570 - 7855 3.5 7 5.276 26 80 CRA Long 2.62 7240 5,410 503,230
Depth Duter Inner Weight Grad Design Burst Collapse | Tensite
1.400 — Interval | Diameter | Diameter &8 race Coupling | Strength | Strength | Strength
Tublng [ ffeet] | (inches) | linches] | (Ib/ft] APl {short or {psi) {psi) Ibf)
long
threaded]
3-12" 5780 35" 2.992 a3 L-80 CRA Premium 10,160 13,530 142 460
2100
?
USDW @ 2527 i Temperature (DTS)
2 500 : @ 2500-2520'
3.500 —
Packer Setting Length Mominal Casing Duter Inner
Packer T\r|3e and Depth Weight Diameter | diameter
Material
[feet] linches) [th/ i) linches) [inches}
Permanent Sealbore
4,200 — - — Packer, CRA 5760 30.2 23-32 5687 325
Burst Max Casing |Min Casing
Tensile Rating Rating Collapse Rating Inner lnner
Dismeter | Diameter
Temperature (DTS) =) o) tpsi) finches) | finches}
7 7
@ 5200° —5320 200,000 7,500 7,500 6.366 6049
4.300
Monitoring Interval,
‘ ‘ 5200’ — 5320’
5,600 L.
Confining Layer
J \‘ Pavker 0 5760
Temperature (DTS),
: g Injection Pressure Gauge
8,300 E .
E @ 5750
Perforations:
6010" — 6950
7000 L . Injection Zone
7700
4

Figure 5. Injection Well E-1, CO, Injection Schematic
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Cut casing 5’ below GL. Stamp and weld cap.
Backfill and reclaim surface location.
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Figure 6.

well E-1

P Plug1 Plug 2 Plug 3 Plug 4
HoleSize in.} 6.276 5.270 6.270 5.276
Bottom of tubing (ft) 7765 5108 2552 EE)
Cement Yolume [sacks) 391 24 24

Slurry ¥olume (bbl) 80.08 4.92 4.92 1.02
Slurry Weight (Ibfgal) 15.8 15.8 15.8 15.8
Topof plug [fr) 5672 4583 2427 14
Bottom of Plug (fr) 7765 5108 2552 39
Typa of Cement Class G | Class Class G Class G

Method of placement

Balanced Plug, Retainer, or CT Plug

Injection Well E-1, Abandonment Schematic
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Surface Measurements (w/ alarms on each):

Injection Pressure, Injection Rate, Annular Pressure, Annular Volume
Surface Equipment:
Wellhead Surface Safety Valve (SSV) for automatic shut-off

Commes to Central Control Facility (24-hr monitoring)
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Figure 7. Injection Well E-2, CO, Injection Schematic

Denth nt | Open Hole| Outer Inner weight| arad Design | Thermal Conductivity | Burst | Coflapse| Tensile
epth nterva Diameter |Diameter|Diamester <8 rade Coupling @77°F Strength |Strength| Strength
ng feet) flaches) | finches) | {inches) | {lbfft) [AP) |short or (BTU/t br,°F) Ipsi) Ipst) ffbf)
long
threaded)
| |Conductor 14'-54' 24 20 19.124 94 262
Surface 14' - 500' 175 12375 12,615 54.5 K-55 Short 2.62 2730 1,130 853,240
Intermediats 14'- 2550 12.25 9675 B.755 435 M-80 Long 262 G330 3,810 | 1065350
] 14 -5570° 80
LongString | coonJaae BS5 7 6.276 LI Lang 262 7240 | 5,10 | 603,930
— Depth Outer Inner . Design Burst Collapse | Tensile
. . Weight Grade .
Interval | Diameter | Diameter Coupling | Strength | Strength | Stremgth
Tubing {feet) {inches) | (inches) {Ibfft) {APT) {short or {psi) [psi) {I6f)
fong
threaded}
3-1/2" 5780 3.5" 2.992 9.3 L-80 CRA Premium 1160 10,530 142 460
Temperature (DTS)
@ 2500-2520
Packer Setting Nominal Casing Cuter Inner
L h
Facker T\r|:re and Depth engt Wweight Diameter | dismeter
Material
[feet) [inches) [lb/ft) finches) finches}
Permanent Sealoore 5760 anz 23232 5657 azs
Packer, CRA
Burst Max Castng |Min Casing
Tensile Rating u',- Collapse Rating Inner Inner
Rating . .
Diameter | Diameter
{ibs] msi) [{s341] (inches) [inches)
Temperature (DTS) 200,000 7,500 7,500 5 566 504y
@ 5190’ - 5310
Monitoring Interval,
7 7
5190 - 5310
— Confining Layer
Pudler i 57607
Temperature (DTS),
Injection Pressure Gauge
@ 5750
Injection Zone
Perforations:
6980 — 77200
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Cut casing 5’ below GL. Stamp and weld cap.
Backfill and reclaim surface location.

Y

well E-2

Plug 1 Plug 2 Plug 3 Plug 4
Hole Size in.} B.270 6.270 6.270 8.276
Bottom of tubing (ft) FF0 5094 2545 39
Cement Volume [sacks) 197 24 24 5
Slurry Yolume [bbl) 81.31 4.92 4.92 1.02
Slurry Weight (Ibfgal) 15.8 15.8 15.8 15.8
Topof plug (fr) 5668 4365 2420 14
Bottom of Plug [ft) 7790 5054 2545 39
Type of Cement Class G | Class 5 Class G Class 5

Method of placement

Balanced Plug, Retainer, or CT Plug

Figure 8. Injection Well E-2, Abandonment Schematic
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Surface Measurements (w/ alarms on each):

Injection Pressure, Injection Rate, Annular Pressure, Annular Volume
Surface Equipment:

Wellhead Surface Safety Valve (SSV) for automatic shut-off
Commes to Central Control Facility (24-hr monitoring)

Depth Interval Open Hole| Outer Inner weight|  Grade Design | Thermal Conductivity | Burst | Collapse | Tensile
Biameter |Diameter|Diameter Coupling @77T°F Strength [Strength| Strength
Casing ffeet) {Inches] | f{inches) | finches] | [[k/ft) [AP1) [short or [BTUSHt hr,*F) [psi) (psi) [Ibf
long
threaded)
Conductor 14' 54 20 19.134 EE) 262
Surface 14' - 500’ 17.5 13.375 32615 545 K-55 Short 2.62 2730 1,130 853,240
Inter i 14' - 2550 12.25 9675 8.755 435 N-80 Long 262 5330 3,810 | 10685350
14' - 5780' L-B0
LongSIring | oo oo 85 7 6275 L I, Long 262 7240 | 5410 | 503,930
Depth Cuter Inner . Design Burst Collapse | Tensile
. . Weight Grade N
Interval | Diameter | Diameter Coupling | Strength | Strength | Strength
Tubing [feet) finches) | {inches) {lb/ft) {API) {short or [ psi) {psi) {lbf)
long
threaded)
3-1/2" 6120 3.5" 2.8992 9.3 L-80 CRA Prerium 10,160 10530 142460

Temperature (DTS)
@ 2500-2520°

E . 4 Packer Setting Length Nominzl Casing Outer Inner
: Facker Ty;::e am Depth Weight Diameter | diameter
: Material
. [feet] finches) [Ibfft) [inches) finches)
: Permanent Sealbore soor 30.2 15-32 5687 315
H Packer, CRA
:
_" Max Casing |Min Casing
h . . Burst .
. Tensile Rating . Collapse Rating mner lnner
H Rating . .
Diameter | Bameter
Ibs, i s, inches, inches;
Temperature (DTS) (i) tesi) tosi finches) | finches]
200,000 7500 7.500 B5.366 5049

@ 5200’ - 5320°

5200' - 5320°

'

e

Confining Layer

Packer @ 6090"

Temperature (DTS),
Injection Pressure Gauge

Perforation. @ 6080’
6150° — 6930

Injection Zone

. | N

Monitoring Interval,

Figure 9. Injection Well W-1, CO, Injection Schematic
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Cut casing 5’ below GL. Stamp and weld cap.
Backfill and reclaim surface location.
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well W-1

p Plug 1 Plug 2 Plug 3 Plug 4
Hole Size (in.) 6.276 6.275 5.276 6.276
Bottom of tubing (ft) 7875 5105 2562 3%
Lement ¥olume [sacks) 350 24 24

Slurry ¥olume [bbl) 71.68 4.92 4.92 1.02
Slurry Weight [Ib/gal) 15.8 15.8 15.8 15.8
Topof plug [ft) B5002 A380 2437 14
Battom of Plug [ft) 7875 5105 2502 9
Type of Cement ClassG | ClassG | ClassG | Class

Method of placement

Balanced Plug, Retainer, or CT Flug

Figure 10. Injection Well W-1, Abandonment Schematic
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Surface Measurements (w/ alarms on each):

Injection Pressure, Injection Rate, Annular Pressure, Annular Volume
Surface Equipment:

Wellhead Surface Safety Valve (SSV) for automatic shut-off
Commes to Central Control Facility (24-hr monitoring)
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facker @ 6070

Per{orations:
7020° — 7340

Depth Interval Open Hole | Quter Inner weight| Grade Design | Thermal Conductivity  Burst | Collapse | Tensile
Diameter |Diameter|Diemeter Coupling @7IT°F Strength | Strength| Strength
Casing ffeet) linches] | linches) | {inches] | [Ib/ft) [ARI) [short or [BTU/ft hr,°F) fosi) {psi) [{l:34]
long
threaded)
Conductor 14 -54' 24 20 19124 EL3 2.62
: Surface 14' - 500’ 17.5 13.375 12,615 54.5 K-55 Short 2.62 2730 1,130 853,240
: Intermeadi 14' - 2550' 12.25 4675 8755 435 MN-BO Long 2.62 6330 3,810 | 1,065,350
‘. L R 14' - 5850 L-80 .
l‘ ang-5tring 5850' - 7960' 85 7 6.276 26 L-50 CRA Lang 2.652 T240 5.410 603,930
h
E Depth 'Duter rlnner Weight Grade Desigln Burst Lollapse | Tensite
Interval | Diameter | Diameter Coupling Strength | Strength | Strength
Tubing [feet) finches) finches} {{+¥413] (APT) [short or [psi) [psi) {tbf)
long
threaded)
3-1/2" 6,000 3.5" 2.8992 o3 13Cr-LBO Premium 10,160 10,530 142 450

Temperature (DTS)

@ 2500-2520°

Temperature (DTS)

. p Packer Setting Length Nominal Casing Duter Inner
Packer Tvp.e an Depth : Weight Diameter | diameter
Material
(feet} finches) fla/ft) tinches) finches}
Permanent Sealhore 5070 302 23-32 5.647 3.25
Packer, CRA
) ) Burst ) Max Casing |Min Casing
Tensile Rating N Collapse Rating Inner Inner
Rating . "
Diameter | Diameter
{tbs) Lpsi} Ipsi) finches) finches)
200,000 7,500 7,500 6.366 6.045

@ 5210’ - 5330’

Monitoring Interval,

5210" - 5330’

Confining Layer

Temperature (DTS),
Injection Pressure Gauge
@ 6060’

Injection Zone

Figure 11. Injection Well W-2, CO, Injection Schematic




Cut casing 5’ below GL. Stamp and weld cap.
Backfill and reclaim surface location.
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3.200
well W-2
Plugs Plugl | Plug2 | Plugd | Pluga
Hole Size [in.) 6.276 6.270 6.276 6.270
Bottom of tubing [ft} 7840 5119 2555 3%
: Cement Volume [sacks) 348 24 24 5
4.000 H Slurry Yolume [bbl} 71.27 4.92 4.92 1.02
: Slurry Weight (Ibfgal) 15.8 15.8 15.8 15.8
s Topof plug (ft) 5982 4554 2430 14
. Bottom of Plug [f) 7840 5115 2555 39
Type of Cement Class5 | Class G | ClassG Class &
Method of placement Balanced Plug, Retainer, or CT Plug
4,800
5,600 —
6,400
7,200
8.000

Figure 12. Injection Well W-2, Abandonment Schematic



Fluid Sampling

MD
§rve [
Open Hole| OQuter Inner . Design | Thermal Conductivity | Burst | Collapse | Tensile
Depth Interval Diameter | Diameter | Diameter Weight | Grade Coupling @77°F Strength | Strength | Strength
200 Casing {feet) (Inches) | (inches) | {inches} | {Ib/ft) | (API}) | {shortor {BTU/ft hr,°F} {psi} (psi) (3]
long
threaded)
Conductor 14'-54' 16 10.75 10.05 40.5 | H40 2.62 2,280 1,420 | 457,420
Casing 14' - 2550° 8.5 4.5 4 116 | )55 Long 2.62 5,350 4,960 | 183,590
400
Depth .Outer .Inner Weight Grade Desig.rl Burst Collapse | Tensile
Interval | Diameter | Diameter Coupling | Strength | Strength | Strength
Tubing {feet) {inches} | (inches) (Ib/ft) {ar1) {short or {psi) (psi) {Ibf)
800 long
threaded)
2-3/8"  |14'-2480'| 2.375 1.995 4.7 J-55 Short 7700 8,100 71,730
800 Packer Setting L . KMominal Casing Duter Inner
Packer Typ'e and Depth engt Weight Diameter | diameter
WMaterial
[feet) [inches) [{Ibfft) finches) {inches)
Mechanical, Low Carbon
z460 27 9.5-135 3.771 1.885
Aoy Steel
1,600
1,200
1,400
1.600
1,800 — [
1
i
2,000 :
i
2,200 - _ Pressure, Temperature
(gauge) @ 2450’
2,400
Packer @ 2460’
USDW @ 2,533 Perforations 2500" — 2520/
2.600

Figure 13. USDW Monitoring Well — US-1, Proposed Monitoring Schematic
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2,000

2,200

2400

USDW @ 2,533

2.600

well Us-1

Plugs Plugl | Plug2
Diameter of boring in
which plug will be placed 4"
[in.
Dept.h to bottom of tubing 2520' ag
ordrill pipe [ft)
Sacks of Cement to be
used [each plug) 17 2
Slurry ¥olume to be
pumped [bbl} 3.5 04
Slurry Weight (Ibfgal) 1538 158
Calculated topof plug (fe) | 2300 14
Bottom of Plug [ft) 2520° 39’
Type of C tor othi

vpe of Cement or other portland
material
Method of placement

(e g., balance method,
retainer method, or two-
plug method)

Balanced Plug,
Retainer, or CT Plug

Figure 14. USDW Monitoring Well — US-1, Proposed Abandonment Schematic




Fluid Sampling

MD
bTVD)
400
N ) Open Hole| Outer Inner . Design | Thermal Conductivity | Burst | Collapse | Tensile
Depth Interval Diameter |Diameter | Diameter Weight Grade Coupling @77°F Strength | Strength | Strength
Casing (feet) {Inches] | (inches) | f{inches) | {Ib/ft} | (API) | {shertor {BTU/#t hr,°F) (psi) (psi) (Ibf)
800 — long
threaded)
Conductor 14" - 54' 16 10.75 10.05 40.5 | H-40 2.62 2,280 1,420 | 457,420
Casing 14" - 2550' 8.5 4.5 4 116 | 155 Long 2.62 5,350 4,960 | 183,590
806 I )
Depth Quter Inner . Design Burst Collapse | Tensil
., . Weight Grade "
Interval | Diameter | Diameter Coupling | Strength | Strength | Strengt
Tubing (feet) {inches} | {inches) (Ib/ft] (AP} {short or {psi) {psi) (Ibf)
long
threaded)
2-3/8" | 14'-2480'| 2.375 1.995 4.7 J-55 Short FI00 8,100 71,730
nd Packer Setting L b Nominal Casing Cuter Inner
1.200 PackMeI;l'vp:ela Depth engt Weight Diameter | diameter
ateria
[feet) finches) {Ibfft) finches) [inches)
Mechanical, Loy Carbion ,
Z3n0 i7 95-135 3771 1.885
Alloy Steel
Eal
1,400 —
1,600 —
1,800
. !
: H
- i
2,200 I - Pressure, Temperature
— (gauge) @ 2450’
2,400
s it ,
. :  Packer @ 2460
SSDW @ 2,540 : ‘1 ’:' © perforations 2500’ - 2520
2.600 E—

Figure 15. USDW Monitoring Well — US-2, Proposed Monitoring Schematic
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well Us-2
Plugs Plug 1 Plug 2
Diameter of boring in
which plugwill be placed q" 3"
fin.}
Depth to bottom of tubing , \
or drill pipe [ft) 2520 52
Sacks of Cement to be
used [each plug) v 2
$lurry Volume tobe
pumped [bbl) 35 04
Slurry Weight [Ibfgal) 15.8 158
Calculated top of plug (ft) 2300' 14
Bottom of Plug [ft) 2520 39'
Typaa.fCEmentorDther Portland
matarial

Method of placement
(.5, balance method,
retainer method, or two-

plug methad)

Balanced Plug,
Retainer, ar CT Plug

Figure 16. USDW Monitoring Well — US-2, Proposed Abandonment Schematic
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4,600

5,000

[L]
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Surface Measurements (w/ alarms on each):

Tubing Pressure, Annular Pressure, Annular Volume

Commes to Central Control Facility (24-hr monitoring)

Surface Equipment:

o1
2
b
I
%
‘IJ Open Hole| OQuter Inner . Design | Thermal Conductivity | Burst | Cellapse | Tensile
.‘; Depth Interval Dii Dii Di Weight | Grade Coupling @77°F Strength | Strength | Strength
Casing (feet) (Inches} | (inches] | [inches) | (Ib/ft) (API) {short or (BTU/ft hr,°F) {psi) (psi) {lbf)
— N long
threaded)
Conductor 14'-54' 24 20 19.124 94 2.62 -
:_ Surface 14' - 600" 175 13.375 12.615 54.5 K-55 Short 2.62 2730 1,130 853,240
_. Intermediate 14' - 2550° 12.25 9.675 8.755 435 N-80 Long 2.62 6330 3,810 | 1,065,350
.: Long-String 14' - 5700 8.5 7 6.366 23 L-80 Long 2.62 6340 5,410 532,440
' Depth Quter .Inner Weight Grade Demg.n Burst Collapse | Tensile
Interval | Diameter | Diameter Coupling | Strength | Strength | Strength
Tubing {feet) {inches} | ({inches) {Ib/ft) [API} [short or {psi) {psi) (Ibf]
— long
threaded)
2-7/8" 5100' 2.875 2441 6.5 L-80 Premium 10,570 11,170 144,960
i Temperature (DTS)
i @ 2500-2520'
Packer Setting b Nominal Casing Duter Inner
Packer Tv;:re and Depth Lengt Weight Diameter | diameter
Material
[feet) [inches) {l:¥419] finches) finches)
Mechanical, CRA SCac’ 954 23-29 ] 2.37
‘ ) Burst ) Max Casing |Min Casing
N Tensite Rating Ratinn Collapse Rating Inner Inner
N . Diameter | Bameter
| fibs) Ipsi) [psi) finches) finches]
100,000 2000 8OO0 5.466 G184
Temperature (DTS),
Tubing Pressure (Gauge)
@ 5070’
’ | Packer @ 5080’
Perforations: Monitoring Interval,
5240 - 5360
5240’ — 5360’
Confining Layer
Figure 17. Monitoring Well D-1, Monitoring Schematic




Cut casing 5’ below GL. Stamp and weld cap.
Backfill and reclaim surface location.

ME
EI'VD)
500
5
N
1.000 H
H
1,500
2,000
well -1
USDW @ 2532’ Plugs Plugl | Plug2 | Plug3 | Pluga
HoleSize (in.} 6.276 6.276 6.276
Bottom of tubing [ft} 5646 2556 9
Cement Volume [sacks) 117 24 5
Slurry¥olume [bbl} 23.96 4.92 1.02
5 Slurry Weight (Ib/gal) 15.8 15.8 15.8
3.000 . Top of plug (f) 5022 2431 14
Bottom of Plug [ft) 5046 2556 39
Type of Cement ClassG | ClassG | ClassG
Method of placement Balanced Plug, Retainer, or CT Plug
3.500 .
4,000
4,500
5.000
5 500

Figure 18. Monitoring Well D-1, Abandonment Schematic



MD
§VD)

700

1,400

2100

USDW @ 2512’

2.800

3,600

4,200

4.900

5.600

8,300

7.000

7.700

Surface Measurements (w/ alarms on each):

Tubing Pressure, Annular Pressure, Annular Volume
Surface Equipment:

Commes to Central Control Facility (24-hr monitoring)

'ﬁ.‘
%
b Open Hole| Outer Inner . Design | Thermal Conductivity | Burst | Collapse | Tensile
f Depth Interval Diameter | Diameter | Diameter Weight|  Grade Coupling @77°F strength | Strength | Strength
s Casing {feet) {Inches) | {inches) | {inches) | {Ib/ft) (AP1) (shart or (BTU/ft hr,°F) (psi) {psi) {Ibf)
long
threaded)
Conductor 14'-54' 24 20 19.124 94 262
T Surface 14' - 600 i7.5 13.375 12.615 545 K-55 Short 262 2730 1,130 853,240
| Intermediate 14' - 2550 12.25 9.675 8.755 435 N-80 Long 2.62 6330 3,810 1,065,350
'. Le Stri 145480 8.5 7 6.276 26 80 Ls 262 7240 5,410 603,930
1] ONESUING | a0y 788" - - 1-80 CRA ong - . .
()
[]
X i Depth -Outer -Inner Weight Grade Desig.n Burst Collapse | Tensile
Interval | Diameter | Diameter Coupling | Strength | Strength | Strength
. T Tubing (feet) (inches} | (inches) (Ib/fe) {API) {short or (psi} (psi) (Ibf)
H i long
threaded)
— 2-7/8" 5780" 2.875 2.441 6.5 L-80 CRA Premium 10,570 11,170 144,960
£
- ii
i h
1
Temperature (DTS)
@ 2500-2520'
Packer Setting Nominal Casing Duter Inner
L h
Packer TYDF and Depth engt Weight Diameter | diameter
Material
— ffest] finches) 74191 finches) finches)
Permanent Sealbare S680' 302 33-33 5687 325
Packer, CRA
. Burst Max Casing |Min Casing
. Tensile Rating ur; Collapse Rating Inner fAner
H Rating . .
: Biameter | Diameter
Te m pe rature ( DTS) [lbs) [psi) (psi) finches) finches)
: 200,000 7,500 7,500 6.366 6.049
: @ 5060’ — 5180’
‘ Monitoring Interval,
r !
: 060" — 5180
Confining Layer

Temper

@

Perforalions TBD

ature (DTS),

5670

Tubing Pressure (Gauge)

Injection Zone,

5744’ - 7668’

Figure 19. Monitoring Well M-1, Monitoring Schematic




Cut casing 5’ below GL. Stamp and weld cap.
Backfill and reclaim surface location.

MD

§VD)

1,400 A P
2100

USDW @ 2512’

2.800
»
. Well M-1
3.500 Plugs Plug1 Plug 2 Plug 3 Plug 4
: Hole Size in.) B.270 6.270 6.276 0.276
Bottom of tubing (ft} 7678 4962 2536 39
CementVolumea [sacks) 380 24 24
Slurry ¥olume [bbl) 77.83 4.92 4.92 1.02
Slurry Weight [Ibfgal) 15.8 15.8 15.8 15.8
Topof plug (fr) 5644 4837 2411 14
4.200 Bottom of Plug (i) 7678 4962 2536 39
Type of Cement Class 5 Class 5 Class G Class G
Method of placement Balanced Plug, Retainer, or CT Plug
4,500 e — —
5,600
6,300
7.000
7,700

Figure 20. Monitoring Well M-1, Abandonment Schematic



MD
§VD)

700

1.400

2,100

USDW @ 2541’

2,800

3,500

4,200

4,900

5,600

6,300

7.000

7,700

Surface Measurements (w/ alarms on each):

Tubing Pressure, Annular Pressure, Annular Volume
Surface Equipment:
Commes to Central Control Facility (24-hr monitoring)

Open Hole| Quter Inner . Design | Thermal Conductivity | Burst | Collapse | Tensile
Depth Interval Di Di Dii Weight|  Grade Coupling @77°F Strength | Strength | Strength
Casing {feet) {Inches] | (inches) | (inches] | {Ib/ft} {AP1) (short or {BTU/ft hr,°F} {psi) {psi} (Ibf}
long
threaded)
Conductor 14'-54' 24 20 19.124 94 2.62
Surface 14' - 600" 17.5 13.375 12.615 54.5 K-55 Short 262 2730 1,130 853,240
Intermediate 14' - 2550' 12.25 9.675 8.755 43.5 N-80 Long 2.62 6330 3,810 1,065,350
N 14' - 5860' L-80
Long-String 5860 7823' 8.5 7 6.276 26 1-80 CRA Long 2.62 7240 5,410 603,930
Depth Outer Inner Design Burst Collapse | Tensil
e ) . Weight Grade g P
Interval | Diameter | Diameter Coupling | Strength | Strength | Strengt
Tubing {feet) [inches) | ({inches) {Ib/ft) {aP1) [shart or (psi) (psi) (Ibf)
long
threaded)
2-7/8" 6130 2.875 2441 6.5 L-80 CRA | Premium 10,570 11,170 144,960

e aaBUREEEEAARS S AT N mpma KPR

Packer @ 6110

Perforations TBD

Figure 21.

ck d Packer Setting Length MNominal Casing QOuter Inner
Packer T\rp-e an Depth Weight Diameter | diameter
Material
ffeat) finches) [Ibfft) finches) finches)
Permanent Sealbore B110’ ELES 33-32 5.687 325
Packer, CRA
Max Casing |Win Casing
" . Burst .
Tensile Rating . Lollapse Rating Inner Inner
Rating ) .
Diameter | Diameter
Lths) [psi} Ipsi) finches) (inches)
, , 200,000 7,500 7,500 6.366 6048
@ 5250’ -5370
Monitoring Interval,

Temperature (DTS)
@ 2500-2520°

Temperature (DTS)

5250’ - 5370’

Confining Layer

Temperature (DTS),
Injection Pressure Gauge

6160

@ 6100’

Injection Zone,

- 7700

Monitoring Well M-2, Monitoring Schematic




Cut casing 5’ below GL. Stamp and weld cap.
Backfill and reclaim surface location.

MD
bTVD) o _
L
t
K
A
A
¥,
700 -
1.400 — —
.
1
3
'
2100 —
4
USDW @ 2541’
2.800
Well M-2
3500 lugs Plugl | Plug? | Plug3 Plug 4
B Hole Size in.} 6.270 0.270 6.270 B.276
Bottom of tubing (ft) F702 5156 2566 9
CementVolume [sacks) 308 24 24 5
Slurry Volume [bbl) 53.08 4.52 4.92 1.02
Slurry Weight (Ibjgal) 15.8 15.8 15.8 15.8
Topof plug (fr) 6056 5031 2441 14
4.200 Battom of Plug (ft 7702 5156 2566 3
Type of Cement Classi5 | Class 5 Class G Class G
Methed of placement Balanced Plug, Retainer, or CT Plug
4,300
5.600
6 300
F£.000
1
7.700
f

Figure 22. Monitoring Well M-2, Abandonment Schematic
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2.000
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3.000

4.000

5,000

§,000

7.000

8,000

9,000

10,000

11,000

Surface Measurements (w/ alarms on each):

Tubing Pressure, Annular Pressure, Annular Volume
Surface Equipment:
Commes to Central Control Facility (24-hr monitoring)

— Open Hole| Outer Inner Design | Thermal Conductivii Burst | Collapse | Tensile
Depth Interval D‘;ameter Diameter | Diameter Weight|  Grade Coupﬁng @77°F N Strength Stlen;:h Strength
Casing (feet) (Inches) | (inches) | (inches) | (Ib/ft) | (AP | (shortor {BTU/ft hr,F) (esi} | (psi) {Ibf)
long
— threaded)
Surface 13'-357' 175 13.375 12.715 48 H-40 Short 262 1,730 776 540,960
Intermediate| 13'- 3,423 12.25 9.625 8.921 36 K-55 Short 2.62 3,520 2,020 | 564,000
Casing 13'-9,401 8.625 7 6.276 26 N-8C Long 262 7,240 5410 | 603,930
% Liner 9,215 - 9,962' 6 5 4.276 18 N-80 Long 2.62 10,140 10,490 | 421,970
9,962-10,500' | 4.75
Depth .Outer .Inner Weight Grade Desig-n Burst Collapse | Tensile
Interval | Diameter | Diameter Coupling | Strength | Strength | Strength
Tubing {feet) {inches) | {inches) {Ib/ft) {AP) (short or {psi) [psi) {Ibf}
long
threaded]
2-7/8" 5700 2.875 2.441 6.5 L-80 Llong 10,570 11,170 144,960

Packer @ 5690°
Per[orations

_ 57FP g9

Figure 23,

Pressure Monitoring Interval,

5731’ -5792

Temperature (DTS),
Injection Pressure Gauge

@ 56

80

. " Packer Setting L h Nominal Casing Outer Inner
Packer Tvp.e an Depth engt Weight Diameter | diameter
Material
[feat} [inches) [[bFft) linches) [inches)
Mechanical, Low Carbon
5620 95.4 23-29 3] 2.37
Alloy Steel
Burst Max Casing |Min Casing
Tensite Rating ) Collapse Rating Inner Inner
Rating X .
Diameter | Diameter
[ibs) lpsi) [psi finches] [inches}
100,000 BLOC BLo0 6466 5,184

Pressure Monitoring Well,
, Proposed Monitoring Schematic




Cut casing 5’ below GL. Stamp and weld cap.
Backfill and reclaim surface location.

MD
FvD)
1.000
2.000
USDW @ 2539’
3.000 —
1
4.000
a
H
H
well
Plugs Plug 1 Plug 2 Plug 3 Plug 4
5,080 R S Hole Size [in.} 5.276 6.276 6.276 6.270
E Bottom of tubing [ft} 9215 5792 2364 35
: Cement Volume [sacks) 21 70 24 5
H Slurry Volume (bbl} 4.3 14.3 4.9 1.0
Slurry Weight [Ibfgal} 15.8 15.8 15.8 15.8
Top of plug (fr} 104 5422 2235 14
H Bottom of Plug [ft] 9215 5732 2364 3%
6.000  — T
3 ype of Cement ClassG | ClassG | ClassG | Class G
:' Mathod of placemant Balanced Plug, Retainer, or CT Plug
i
L3
7.000
8,000
9,000
10.000
11.000
Figure 24, Pressure Monitoring Well,

Proposed Abandonment Schematic



